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00 

00 (57) Abstract : A substrate (10) comprises a first electrode (26), an insulating film (52) covering at least part of the first electrode 
O (26), and a second electrode (30) formed on the insulating film (52) and electrically connected to the first electrode (26) through a 
fT) contact hole (50) formed in the insulating film (52). The first electrode (26) has a multilayer structure of a metal film (42) and a 
O protective film (44). The etching rate of the metal film (42) of a first etching for forming the metal film (42) and the protective film 
Q (44) is approximately equal to that of the protective film (44). The etching rate of the protective film (44) of a second etching for 
5^ forming the contact hole (50) is almost zero. 
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ni&o h w >«® 126 <D^n^n\t. ttfot zmmnw, 130 icgMasn 
#®^m@i 3 #*rr sb^ii 2 8<A-#<z>^t&^w 

m) izwtnznrcttfimmi 3 2m. ^tti 3 2\z, as, ^©miH 

T&TJ^hVy? 110 \Z\$, m&<D&7Klzm J ttZ>&*ffi& 1 3 

4 m^ffiMl 3 4©jail&Ht^5fcfiJ1iSft;fc*T1Bttl 3 6 tjWKW-fe 
nxv^So *j*f&*l 3 4i*ifcWu 1 3 O^tWKfScoliWh^ 

1 1 6&j:t£itifcov— t.pm/h 1 8*«BB«snT^s. 

f^©^i^gf 1 7 0 (014^il 5#HB) 5 ftT^T" 

^^h'Ji/^XStl lOt, HOTPtJ 7^X1«1 1 0^|b] 

*T«»»lRl3&Rl 5 4 (014^015#i) T^^hUy^XS 
tllO &#ffl£tii 15 4 tOWCjfXSnfc*! 15 8 (SI 4#JR0 

2 o^n j ?n&^>*fe^7^-r^>e:ttcj;oT, v»xh*Mm 1 8^ 
&H3jnsnfcisfc«#^^>&-r**ffi*«» *tjrr 1 3 oizmuznzo 
mmmmi 3 o*j;^tsi 3 2\zmu^nr^mmz^cx, m&<Dm$i\$ 

mi 3teU t*©7^T^ ^ b U f ^ 1 1 0 (Dffi0t$?», 

013 CSSnsy- h H A* 1 1 6 teu ^f»j&> Si^WWAASnste 
^A^jB^l 3 8^^^, 0 
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3 0H u>$!7 h^-;H 5 0^l/TFH>lil 2 6\zm 

110L *Hr]S1£1 54t, 7^f-f^h'J>^XS^l 1 Ot^lRj36«l 
5 4 £©rafcJfX3n&?fcfi 15 8 
01 4TH T^tV^HJ i/^Xltl 1 0<£>^M4£l 3 41C43WC 

mmh^y^^i 2 o^ t tix#^h^>^x^ 1 2 o©nw>«ffii 26H 

hm@i 22H mwmm&^foi 3 9±i«snx^5. ^-h^tiu 
¥S#Ji i4 6n vmmm 140 s^txy- MS122 Jtt^$ 

n + >-Uzi> (Si) I148H ^il4 6±C, ^mWM 1 
4 6 hMGrt Z>&OlzMJ$?£nT^Z>o 

v-xm^m 1 4^B^^nrcv-7,mmi 2 4«, n + s iihs© 

gS©-^tn + S i!14 8&£tf¥##:)Sl 4 6 <D#jm<h£S5<fc-5K:, ? 

— hm&m 140 ^©±cM^tiTv^, 

F W >WM 12 6H n + Sill48 <DmM<Dm<D—^t n + S i )S 1 4 
8^j;rjt^#:® 1 4 6 (DmoWMt&U? &51Z, y-hi£&«tl 4 OOfiiKZ) 

y-Xill 2 433<£t£FW>Ml 2 6H n + S ill 4 8 ©MUiT* 

^h^>^X^ 1 2 0H y-h«Ml 22t, ^I146t, n + S 
ill48t, y-xm@12 4£> HW>i@12 6t^fl.o 
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mi 1 2, v-*flrf§aii 1 4, y-bmisi 2 2, v-xisi 2 4&<fctf f 
w>wi 2 6©fi*L*<B<*rsnt30«a*biri. z.<Dtc$>. sm&ofi-Mi 

2 4^i^H W>til 2 6 tbT^^ns-IS^TOl A 1 % Mo, 
T i > Ta^-e&So 

iii4 %t.&mz.u>-*7!7 h-r^^t^x'^fsi^fctb. y-xin 2 4&£ 

I* H W >«® 12 6 <D^&¥«(DA 1 if & H <hte$f* U < &V>o bfe^o 
T, A 1 fcV-X«**fcfflV>*»£fc:tt, Al/Ti, Al/Mo^OHii 

T i ©itJgJrtteA 1 &£UM o <&Jt|gjfi<fc 0 *£KbUfc8tft*^ 
Titrate TafcJtffi#L#R^&«K ^JiT^*r«Jlt**0»*U< 

1 2 os#«f 5&&<&*e»Hai 5211 y-xiii 2 4 

WXffil 2 6 tn + S ill 4 8OIS0S £>Klfte<£>— ^£&Mo 
\z, >f— hWBWk 1 4 0±«$^t>'^« iill 5 2©#^«, 0fl*.fc& 
S i N x T?&£o 

«giuK 152 era, f w >mn 126 fcss-r * <k o 152 &*:«-r 
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Biiii 3 ofciu n>^h*-;n 5 0^UTFK>lll 26ti 

m-fz>&5\zmBmi 5 2±.\z^^nx^ 0 Mtm@i 3 oo^n mm 

felTOW, 

mmh7>i?X?l 2 0&J&J&Vfz.WZ, ilb7>^^ 12O0HH>« 

mi 2 6%mo&5izmmmi 5 2^mu imi 5 2\zm^ntcu>^ 

9 bfc— )V1 5 0^bTHH>iil 2 6 ,hfim#»dg^£frl3«k 5 izmm 

mm i 3 o &mf$r?z>ffif&&s v\tv\£, mm-snx^Zo 

1 4&mi&'?&ft£m—-e\zm*t£iib, mmmi 5 2±.\z^^ntcmmmmi 
3 0 mmmi 5 2<DT^^ti7cy— ^mmi 2 4i,zmmztifrv-xm 

^ipjsisi 5 4it ^*e#ttg&i 5 6 <h> mwmm&&fci 5 6 jnctgw- 
01 5«> iai 3\zttMQ-Q\zm^fr&&<DmM>^mw<Dmmm*v&z>o 

y-hmm&i i2n ^0j!3i&itf£s&i 3 9±M$nt^§. ^-h#& 

iil4 0 te, hf^M 112 £ -5 ^^HJ^ttSt^ 13 9 
i^^^tlTV^o ^-hffi«l 4 0±C«iiIl 5 2^;M£nW£o 

y-h^^i 1 2$m4tvTmfitfM<fc%z\t&ffi<yz®0Mfcffi±mi 
6 o htgiMg 140 ^o^mi 152 (Dmmt, mmm 1 5 2 omm 

BmiTOT$^ z.n\z, mmmrni 3 o<2;TO<hifgD#m?&£. 
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**r» mm$m&&tii 1 3 9±^y-hm^i 1 2^^r^y-h«@i 2 2 

MRl 4 0ft*dE«*mftirai6Marai 3 9±»CCVDttfc«fcoT^I!li- 
J£<D'&s ¥M&m 14 6 ft1t/&T3*m&J;tfn + S i I I 4 8 %mjfctZ>tt 

riaibfcsMifltji 146 **m$5«fct*n + siii48 s«tofc-r**rra- 

><D###JS 14 6 43<fclKn + Sil'14 8 ft^ETrSo 

^^7?, y-Xif«114, V-XiSl 2 4*5<fctKFW>«€il 2 6S 
«j£t*5*m Mo) ft, #i*I146^n + S i H 1 4 8 ft» 

5i5^-Wil4 0±l«U ^oKbfcMoftTX^«3te, 

• 1 2 4 i F W >*B 1 2 6 iOlfflOM o y hXy 

f>^tt, mWkY^yvT,*? i 2 ooft^^wn^t^oT, v— 

*flMMftl 1 4, V-Xtll 2 4*«kr^l i W>«ai 2 6Wt§, 

V-Xti 124tHV^ >®ffi 126tn + SiI148 CDS® CO 
$e»«C0-^i:ftM5«fc5^ ffiMU 5 2ft#jWS#f6ffty-h«MWgSl 
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w ynm 126 ±.<Dwmwk 152 <d-&&&&\sT, mmm 1 5 2 ten 

b*-;n 5 o$Mt5ttt)l:> SST^U 3 6 (012) <D>f-hm^& 

1 1 2<DJ:^^^$n7c^^l 5 2<D-^&&tf5 s -hm*%mi 1 2_h^ 
^^tlfey-h^Ml 4 0©-g&£^bTB&£bT, y-hm^SIl 1 2© 
iim©-g|S£^£iJ£li-£o 

sf?z>z.t\z&-DT, mit<Drt?-><Dmmn®i s o*j;«mi 6 o 
EiiiT, iBiiinon ny^^h^— ;vi 5 o^bxHi/ 

BfeYbBfrjtje 1 6 out. r-hmmtLi 1 2©*®©— *f-hmmmi 

rtflHHfc 13 8 T»tt, f- bmnm 112 ©±#©*&W 15 2 

®-««»5ScU, libx, y-hfs-stm i 2±©y-h»aagii4o&«/fc 
-rs^m©— ^^^-r^Jit^ckoT, y-hm^i 1 2cD^M®— 

fcbU «wfi«13 4m l&i$ll 5 2\ZU>#t7 h*c-;n 5 
fcfcfclF W>««1 2 6±0M1 5 2©— 8B£ISfc*bTV>£. 

b#>bte7^£>, |SI — ©HMX7f>^i:oT, 1 3 4 foBWr, 

iill 5 2©— 8SSI***r-5— AB^tfU 3 6lC*5^T> ffifelR 1 5 2 

©— a&:fc«ktfy- m&jri& 140 ©-i»*jiiRbT»5fe*r*fc©, 1 3 

4tH IteJltHgl 5 2©— S&£ttT?&<» itil 5 2©TKBB*£tt;fcF W 

>*fii2 6©— ssictt, y-nftjwui 4 o©-gpfe^$nTb*-5 

#C F9^Xy^>^£bTCF 4 £0 2 £©iS^#;*£&fllU 1 
5 2©*t»fcbTS i N x *«fflU H W>«ffil 2 6©^tUTMoSf 



WO 03/088193 




PCT/JP03/04727 



fflts^ mmm 1 5 2 1 f w >«n 1 2 6 £<Dx^>^M^#w-h# 

X. n>*^h*-;H 5 0A«H1 5 2^tT^:< FH>lll 26§ 

mi 6\z7jk^nz>£z)\z, m&mmmwi 7oa^t, m&mi 5 2tin 
x-fz< hw>iii 2 6£%msu tf-bmmmi 4 o^^-r^>n>^^ 
150 A^j&^ns <h, lamm^ noil f w >mm i26<dwt 

se>> isitmm 3 o£FW>«mi 2 6 aK73«^,^^-t-^T^<^^)tvi 
±.mvrzmm&yLffi.~T2>rc#)\z. h w >mi§ 126 ^m^tcmz. b* w 

>m®l 2 6±\ZI TO«UT, {£MI£^U £<Z)&!glii<DJtfc*&MI 
1 5 2 SMLT, ^X^ft^ W^^-fXyfVmoTiiil 
5 2\zn>?t7 5 O^tI^T*^ MJ&L'tc&mmtfF^'i 
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ot, violin &mmtumm£<Dmmmm*mi,T&K>, m&mm& 
mm&mm\z. mm&mm\zttvxMmn>&? h-^-)vm^^nx^x 
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fat, &mfatw<ttfa&fa£<»ffifcn\znrcm&£*ffiZ-> ^<Dz.t\z&K>± 

2>z\±\z&k>. mmmzny?? h*-)v*mi$.-?z>j:n£, mmm±.\zm 
mm 2 (Dmmt^mmmiz^^n^j:ntt:n^^^mB-r^^$> 

^xy^^-c&tK iF?^xyf>^«kf), ^3>^^h^-;v^^ 
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m i a, *^hj<d i ^©miiiasii^ggor^T^ h u y z 
io ® 2 te, ^ihcd i o(D^^^«fc^>T^5 i ^ ^7 h u v zT.mm.^mm 

15 3*8lfi©0rSiBn?&5. 

m 8 *»wcd i ^<Dmmm\z&z>7>7<rj y ^ h u vtrTsWm&imr 

01OH *^BJ0 1 ^©^I W:<k57^f^ h 'J ^^Sil 
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Hint *mmm<nmmmM\z&&m&wmm<Dmwm^$>z> 0 

inn f^^f^^ThU y^xsti i o©¥®is-e^^)o 

5 ii4it 013 \z^-rmp - p fc> flE*©s9tfts^«a©»fiiBn?» 

So 

H15H 01 3^t^Q-Qfc»ofcfie*©»ta^^iS©»f®HT?*5. 

15 h u i/^xitMS^tcKt^nsfeot^^o i&m&. fgi© 

So 

^w©it3©njfi^^j;s^a^^a^ i*w>ttK£* fw>i 
m i *»w© i ^<DmiMmmiz&z>mgh^mm<DTp ; rj h>j^ 

rm^hUy^XStl Ote, ThU y^XJRfcBBSSn&aflfc©?*!*! 
25 h^>^7^ (£TF TTFTJ tt>^5) 2 0 £> ^ftfc^oTgBff Sn&ii 

ih7>^2 0^aoTm^©WRIS^ttT5Vitc¥ff^^t&nfe1S|jC© 
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it©v-x^i 1 4 Kite, ^n-^n, s v— x h ^-r a* 1 8 -t>mm 

^iccD^r- 1 2 icte, -en-en* *fjrr hpwie *s&m 

&®i<Dmnb7>z?x& 2 oo-enenrau Mt-3i*i 2j&>&# 

Ksnfcy-h««2 2^, *ns-r<5v— xflt-WRi 4^e>^^nfcv-x« 

t? w ymm 2 6 o^wt ^-rsm^mn 3 0 cgi^nt^ 

i^I2 8 0M(D^m *fftS^5 4 (H3*«ktXBI4#fl8) fc^tt&nfc 

^ii3 2m ^iRi«m3 2te, mmvmmnms omsnws. 

T#5V ^ h U ^X*^ 1 0 Kite, lft«O^C«F#*T*^fig«3 4 
3ft*«*3 4rt£fcJ\ 1S^OH^mM3 0^«kI«J[»O»Rb9>>?X^ 2 0^ 

M^t7 0 (0 3 43«fcOT4#M) tt, 7^f^^hU>^Xl«l 
0«i:> ^®7^f^ ^HJy^X&tRl 0te*ftflTrs*H*l£*R5 4 (03^ 
t)t04#I) T^TVT^hU y^XS^l 0 <h*HRlS&5 4 <H3*5«ktf 
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-^niCckoX, Mi^ii7 0 (03&£<OT4#M) ft, BMftS^T*. 
5 H2tt, *KW<Dir2<DmMMm\z£Z>Tt7 ; rj7-?hVyl7Xmmi OOT 

10 TVi^o 

15 nfci&il5 8 <h£iI*.£o 

i3TH 7m/7hUy^l«l 0 3 4 fccfeVVT, &$£h 

^>>>X^2 0:*3<fcOTI££h^>^X^2 OCDFW >1S2 6 JCSttSnfclH 

7m7*7hU'^xs«[ion sisifiittx«i3 9m«. y-hm 

20 g22 tt, ^BJ^effiS^ 3 9 ±(;MSnt^5o 2 2H T a N 

tTatT aNhommmM (TaN/Ta/TaN) 

*mfcm 4 6 \$, y-hiaiwR4o*^bTy-h««2 2±ic»j«anTV5 

25 5. n + ->U3> (S i) I4 8it ¥ifi4 6±C, *mfom 4 6 
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y-xi^i 4^e>^$nfev-xm@2 n + s ijS4 8<z>^®<d 
4 o©- u<D±.\zi&&-&nx^z>o 

F W>tt@2 6teu n + Si!4 8(DiI®I©- g&<hn + S i H4 8:fe<k 

4:J3«fct*l*W >MM2 6 n + S i J14 8 ©^M±*X?SV^C 

FW>1«2 6te, ^M^4 2t^M4 4t(D^ji^^bTV^„ 
ilh7>^2 0fl y-htI2 2ts *i*l4 6i:, n + Sil4 

7^f^^hU7^x«ii om y-xm®2 4^a;7jtv-xm^i 

4 FW >«ffi2 6 fcPWfc, &/SHI4 2 4 <h<Z>ftJlJSjg£WbT 

flh7>^2 0^m*rSfc*O^m5 2«, V-Xli24tHl/ 
-T>m@2 6tn + S i »4 8©«ffi<&3&fc(fi©— ^tSBS^Sfc. h 

igi 5 2 k«> h* w >mm 2 6 icb-t § ck 5 \zmmm 5 2 ^ms-r & ^ > 

d©«k'5^:»I»h9>^X^2 OlC^T, F W>**2 60>£JJM4 23$ 
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&MI4 2*itfft«l4 4%Mf&-?Zt£tb<D3Ly ; ?>>fiZftVT> £JSg£4 2 
^n^ckD, &MI4 2*5 e t^^44^^(CXy5 1 >^-r^>^i:(Cj:D, 

KI^K:xy^>^$nfc^««4 2t«SII«4 4 2:Ol9!th8SaE^ mM<£f& 
#H?&0> RflS-f >^AfcKftaB«&tft3E«^frs I n-Zn-om 

12H TaNiTatTaNt©tIIl (TaN/Ta/TaN) ^fUT 

y- hm^m 1 2 mi 2 2 t^D^siissnT 
y- h mm 4 0 y- h 1 2 ©wagpsi 5 «t 5 ££9j&ift&£MK 
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3 9±i:M§nt^5. ?-bffimm4 o&zYzmms 2*w$nt^s, 

05 (a) , 06 (a) , 07 (a) , 08 (a) , 09 (a) MffilO 
(a) tok ^tl^en, 02^t-^A-A^ofe®T®0(C^UT*5D, mm 

2 o <d y w 2 6 ^M$nrc®^«M 3 0 ^$n5I@^bTli 

05 (b) , 06 (b) v 07 (b) , 08 (b) , 09 (b) &&T$m 1 0 
• (b) ^tl^n, 0 2{C^T^B-B^ao7c^f®0^iiSbT*5D, JH^ 
MJgfc 3 6(01 #M) K&^T, h H A* 1 6 ©ft ^A;MTg& 3 8 

£1\ 05 (a) &<£tf05 (b) £#flrrs<, ^TOiiH£S&3 9±t£, ^ 
-hflHHftl l&&W-bmM6&mi&'TZ>ttm mZ-tt. TaN/Ta/T 
aN) *XA7^^C<koTH4 0 0 0t>^XhD-A©J|$«n, 

mz, 06 (a) ^^i6 (b) &#Brr&o f-vmm&i \ &&u>f- 

hlt6SI5j:5^ ^-hiil4 0$iM-5W Si x N 
Y ) , ¥a||#:jS4 6Sij$t5tf^«k^n + S iJS4 8&«j£f£*m£, ^ 
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12 6 (a) M^06 (b) ^B^Siil:, S^3 4 (|gi#JRD T? 

tt*t^©^i#:l4 6 SMt5H^J:tJ!n + Sil48 
***8U i©MT"S#ffl4 6 SiJ«t5tW*«ktfn + S i »4 8 

4HMH«3 6 ^l4 6$MnWMt;n + S i 

^UT, 07 (a) *5J;7JC07 (b) £#Hrr*. MSJ&HS4 OJiK, ¥ 
##:Jl4 6^cktXn + S i Jf 4 8 £M5<fc5fc\ MI4 2©W M 
o) §7A»/^feiaoTl 5 0 Ot>^hU-A0l$-e«U, ^ViT> 
ftHR4 4®ttft (^J^.^ I ZO) ^y^SiC.koTl 0 0t>^hn 

hXy5r>^££oT, /j»bfc&«Ig|4 2©^iOTI4 4^0- 
&JRK4 2©*m Mo) ^J;«I4 4(!!)W IZ 

t«koTXy5 1 >mui3!/ J Tt5 4 IfdbT, &Jgffi|4 2£><fct^Ml4 
4^1O0HW>i|2 6 tbTIWI— ©X S /5 : >^t ! koT/^-X>^t5 
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